SUPPLEMENTAL FIGURE LEGENDS
Supplemental Figure S1 . Localization of Class 1-III nodulins in yeast. The indicated GFPtagged (A) Class II and (B) Class III nodulins were expressed and localized in WT yeast cells.
Images are representative of 130, 103, 103, 94, 126, 102 and 138 cells expressing AtSfh4, AtSfh5, AtSfh6, AtSfh8, AtSfh9, AtSfh13 and AtSfh14 nodulins, respectively. Cells expressing GFP-AtSfh6, -AtSfh9, -AtSfh13 and -AtSfh14 nodulins showed exclusive cytoplasmic localization for each of the corresponding chimeras, whereas the GFP-AtSfh4 and -AtSfh5 nodulins localized to the nucleus as evidenced by DAPI co-staining. GFP-AtSfh8 nodulin showed a dual PM and cytoplasmic localization as 67% of the cells showed both PM and cytoplasmic profiles for the GFP-chimera and 33% showed exclusively cytoplasmic profiles.
(C,D) Localization of Class I nodulins is PtdIns(4,5)P 2 -dependent. Confocal images of GFPtagged AtSfh3, AtSfh7 and AtSfh10 nodulins expressed in yeast carrying: (C) four independent temperature sensitive alleles of the Mss4 PtdIns(4)P 5-OH kinase responsible for production of PtdIns(4,5)P 2 , and (D) temperature sensitive alleles of the genes encoding each of the two essential yeast PtdIns-4-OH kinases (pik1 ts and stt4 ts ) responsible for PtdIns(4)P production and of the potentiator of PtdIns 4-OH kinase activity Sec14 (sec14 ts ) as indicated. Transformants of a vps34Δ strain lack the non-essential PtdIns 3-OH kinase required for production of both PtdIns(3)P and PtdIns(3,5)P 2 . None of the lipid kinase defects of panel D affect PtdIns(4,5)P 2 levels under the conditions of these experiments, and inactivation of any one of these functions fails to release Class I nodulins from the PM. But, all Class I nodulins are released from the PM upon reduction of PtdIns(4,5)P 2 levels. All ts alleles have 22°C and 37°C as permissive and restrictive temperatures, respectively. Corresponding DIC and GFP confocal image panels are identified. Scale bars: 2 µm.
For panel (C), images are representative of an aggregate of 1284 and 1460 cells imaged at 22°C and 37°C, respectively, and 70-169 cells were scored for each nodulin at each temperature.
In all cases, >96% of the cells imaged at 22°C showed PM localization of the GFP-nodulin reporter whereas, in all cases, >90% of the cells imaged at 37°C showed exclusively cytoplasmic localization for the indicated GFP-nodulin reporter. GFP-nodulin profiles were also imaged in WT yeast at 22°C (aggregate of 829 cells) and 37°C (aggregate of 292 cells). As expected, at both temperatures, >99% of the cells showed exclusively PM localization profiles. For panel (D), 32-302 cells were imaged for each mutant at each temperature. For each mutant and condition, >89% of the cells imaged showed exclusive PM localization for the indicated GFP-nodulin reporter. (D) Loss of tip-directed PtdIns(4,5)P 2 gradients in Atsfh1 0/0 plants expressing Atsfh1 mutant transgenes. PtdIns(4,5)P 2 distribution was visualized as PH PLCδ1 -YFP fluorescence in 3-day old Atsfh1 0/0 seedlings expressing: the AtSFH1 (WT) transgene, the indicated transgenes with single K  A substitutions in the nodulin peptide that yield partially functional AtSfh1 proteins, or transgenes driving expression of the indicated multiply K  A substituted AtSfh1 proteins that are biologically non-functional (bottom panel). The tip directed PtdIns(4,5)P 2 accumulation is highlighted by arrows. Scale bar: 10μm.
Supplemental
The relative intensities of PH PLCδ1 -YFP fluorescence at the tip plasma membrane (PM) vs cortical PM were calculated using the Image J tool to measure line-scan intensities perpendicularly across tip and cortical membrane at three different positions for each TIFF image file by plot profiling. Background correction was applied to all the images before line scan. The maximum pixel intensities recorded across each set of line scans were averaged for tip PM to cortical PM. These values were used to generate tip PM/cortical PM fluorescence intensity ratios that were interpreted as semi-quantitative readouts for tip-directed PtdIns(4,5)P 2 gradients. In the WT case the tip PM/cortical PM intensity ratio was 4.2, a value in excellent agreement with our previous ratiometric imaging measurements that reported 3-to 4-fold PtdIns(4,5)P 2 enrichments in tip PM relative to cortical PM in growing root hairs (Vincent et al., 2005) .
AtSfh1-deficient root hairs reconstituted with the hypomorphic AtSfh1 K5A and AtSfh1 K6A proteins exhibited tip PM/cortical PM intensity ratios of 2.5 and 2.1, respectively. AtSfh1deficient root hairs reconstituted with the functional null AtSfh1 K3,5A , AtSfh1 K4,5A , AtSfh1 K3,4,5A , and AtSfh1 K1-7A polypeptides exhibited tip PM/cortical PM intensity ratios of 1.2, 0.9, 0.7, and 0.5, respectively. Figure S3 . High affinity of AtSfh1 nodulin for PtdIns(4,5)P 2 and gel filtration profiles of Class II nodulins. (A) Time course analysis of FM4-64 internalization in yeast. PMs of WT cells expressing GFP, GFP-AtSfh1 nodulin or GFP-AtSfh1 K1-7A nodulin were loaded with FM4-64 dye (10 μM) at 0°C, warmed to 30°C and imaged at each of the indicated time points.
Scale bars: 5 µm. For the GFP and GFP-AtSfh1 K1-7A nodulin-expressing cells, 100-349 cells were imaged and scored for each time point. At 2 min, 60% and 47% of the GFP cells and 53% and 43% of the GFP-AtSfh1 K1-7A cells showed both PM + endosome or only endosome staining, respectively. In both cases, 100% of the cells showed only endosomal staining at 7.5. min, both endosomal and vacuolar staining at 12 min, and exclusively vacuolar staining by 15 min. The kinetics of FM4-64 chase were delayed in GFP-AtSfh1-expressing cells. At 2 min, 87% and 13% of the cells showed both PM + endosome or only endosome staining, respectively, 81% of the cells still showed PM + endosome staining at 7.5 min. At 12 min, 90% of the cells showed label for PtdIns(4)P production and of the potentiator of PtdIns 4-OH kinase activity Sec14 (sec14 ts ) as indicated. vps34 mutants lack the non-essential PtdIns 3-OH kinase required for production of both PtdIns(3)P and PtdIns(3,5)P 2 . None of the lipid kinase defects of panel B affect PtdIns(4,5)P 2 levels under these experimental conditions, and inactivation of any one of these enzymes fails to release the mutant nodulins from the PM. But, both mutant Class I nodulins were released from the PM upon reduction in PtdIns(4,5)P 2 levels. All ts alleles have 22°C and 37°C as permissive and restrictive temperatures, respectively. DIC and GFP panels are labeled.
Scale bars: 5 µm.
For panel (A), images are representative of an aggregate of 399 and 395 and 220 and 227 cells imaged for GFP-AtSfh1 E485P and GFP-AtSfh1 E485P,Y474P nodulins at 22°C and 37°C, respectively (41-155 cells were scored for each nodulin at each temperature). In both cases, >94% of the cells imaged at 22°C showed exclusively PM localization of the GFP-nodulin reporter whereas, in both cases, >93% of the cells imaged at 37°C showed exclusively cytoplasmic localization for the indicated GFP-nodulin reporter. GFP-nodulin profiles were also imaged in WT yeast at 22°C (aggregate of 105 cells) and 37°C (aggregate of 143 cells). As expected, at both temperatures, >99% of the cells showed exclusively PM localization profiles.
For panel (B), 23-120 cells were imaged for each mutant at each temperature. For each mutant and condition, >93% of the cells imaged showed exclusive PM localization for the indicated GFP-nodulin reporter. GFP-nodulin profiles were also imaged in WT yeast at 22°C (aggregate of 81 cells) and 37°C (aggregate of 114 cells). As expected, at both temperatures, >99% of the cells showed exclusively PM localization profiles. Figure S1 A Table S1 Composit and in the B tion of simulated system e systems 5 and 6 taken Average (300-1 formed by pept lipids, OC refers ms. Peptide in the system from the end (at four m 000 ns from systems 2 tides with lipids. Here, s to carbonyl group of l ms 2-4 was unstructured microseconds) of the sim 2-6 in Table S1 ) numb , PP refers to inositol ipids (see Fig. 4 ). 
